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Amendments to the Claims 
This listing of claims will replace ail prior versions, and listings, of the claims: 

1 . (currently amended) A server system comprising: 

at least two scaleable tiers of server machines; 
aieiTer.ppol.jndu; ling. phiiai spare sen c i machines; 

means for computing an average response time for the server system to respond to 
at- l ea s t-one transaction reques ts at t e..tyy< caleabl tjersoj « eej nachines; and 

means for i nc reasin g-atioeatiag a number of server mach ines processing 

tra I rs for eac I J ,\ t lie t iers of server machines bv allocating the spare 

v \ i pa i pro poitton of the transactions, wherein the spare server 

machines ate aiio i 1 to pro the trai vhe n -sueh-ihat the average 

response time for the server system to respond to the at least one transaction requests is 
gre tter-less than or equal to a specified average response time. 

2. (currently amended) The server system of claim I further comprising means for 
determining-the costs associated with allocating the number of server machines at each of 
the two scaleable tiers of server machines. 

3. (currently amended) The server system of claim 2 wherein said means for determining 
further comprises means for minimi zing4he costs associated with allocating an-tfae 
optimized number of server machi nes at each of the two seajeabie tiers of server 
machines. 

4. (currently amended) The server system of claim 3 wherein said means for minimizing 
comprises: 

means operative!} coupled to said server system for receiving input parameters 
and for solving: 
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where ; is i4b* sha< o\\ price oJ the a> eragc response time: h . h , . . . h n are weights 
reflectinga-the cost of different types of servers located at each of the two scaieable tiers 
of server machines; s isjm4he average service time; u is_a4fce measured average 
utilization rate expressed in a single-machine percentage; and T is the average response 
time. 

5. (currently amended) The server system of claim h where m the average response time 

I - d 1 II ! i s M I ) IV i f !C 1 t( ! H . 0 K s ' 1 l< 1 ! ^ |t ' ' ' 

two scaleahk i > niaejiin 4-avth^"Wmprisfflg"a?"lea^-^ne-«tMk»enal4ier"ef 

6. (currently amended) The server system of claim i further comprising: 

a contractual relationship between a system operator and at least one contracting 
party; and 

means for adjusting prices charged by said system operator to said at least one 
third party in response to a change in an-the allocation of server machines in each of the 
t\ • - tjgable Ji i oj se rver nmch^^^ ^ 

7. (currently amended) The server system of claim 1 wherein said means for computing 
further comprises a non-iterative queuing model for predicting the average server-system 
response time for the server system in response to measured arrival rates of transaction 
requests into each e cable I i er maehii Jgjthx 1 tverage service 

I in t i t ! . f il . I i if servt ii igj sa <\cr ik tn 

number of servers allocated to each of the two scaieable tiers of server machines. 

8. (currently amended ) A method for allocating a server machine to at least two tiers of a 
server system, said method comprising: 



4 



\( ! 0 706 U U 

Response to OA of 09/! 0/2007 

computing an expected average response time as a function of transaction 
requests and an-tfee amount of resources allocated to eac h of the two tiers o f the -a server 
system; 

determining whether an optimization problem, is feasible: 

computing a lower bound and an upper bound ona-the number of server machines 
at each of the two tiers of said server system required to meet the average response time: 

computing a solution specifying a number of server machines allocated to each of 
lM two tiers of said server system-saeh^bat^F^^ 

computny i^j i k 11 transaction i g uest re \ i ! i e i Ji of the 

two tiers; 

autoptical i y i nereasing the num per o f server machines a! located to one of the 
two tiers at a point in time when the average time the transaction requests are pending at 
-i ni i % i i i dt < > e> t >i i » p deterniijtt mit 

9. (currently amended) The method of claim 8 wherein said computing an expected 
average response time further comprises: 

obtaining at least one input value for an average arrival rate of transaction 
requests into eac h of the two tiers of said server system; 

obtaining at least one input value for an average service dem and at each of the 
two tiers of said server system: and 

obtaining at least one input value for the number of server machines allocated at 
each of the two tiers of said server system. 

10. (currently amended) A computer-readable medium comprising instructions for: 

receiving selected input parameters representative of a server system having at 
least two tiers of server machines; 

computing an average response time for the server system to respond to 
transaction requests pepd in g at each of tlx at least t \ o u crs of sen er mac h in cs -at4east 
one ^transaction -request ; and 
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automatically increasing., by a server system manager, a number of server 
machines processing, transaction requests at one o f ihc two ti ers of server machines at. a 
. point. in. time vvheu ' deterniiningiffi ^ 

.machine s ■ sue h-that the average response time for a ihe-ai ■ ba s t - one transaction requeslat 
the one of ihc tw \ i I er. machines t> t>rcatct4 e»t than or equal to a specified 
average response tune. 



1 1. (currently amended) An assembly for allocating server machines in a server system 
comprising: 



at least two tiers of server machines; 

a pool ol mow er machines that pm . ess traj , n lions for the two tiers o f 
server machines; 

means tor computing an average response time for said two tiers of server 
machines to respond to a plurality of transaction requests; and 

means tor increasing..^ a number of server machines from 

said pool to -that process transactions for sai d two tiers of server machines when average 

response times for procv s the two tiers of st i bines e xceed a 

s pecified a\ - i . j ponse time- 
transac^ion-^ 



12. (currently amended} i he assembly of claim 1 I . wherei n the average response time is 
determined t« esuim ng ajirne th at the .transact 
of server nau [line 



i 3. (currently amended) The assembly of claim 1 3 further comprising: 

a contractual relationship between a system operator and at least one contracting 
party; and 

means for adjusting prices charged by said system operator to said at least one 
contracting party in response to a change in an the allocation of server machines in said 
v,, ties Is \ei ma im t 
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14. (currently amended) ! lie assembly of claim 11 wherein said means for computing 
further comprises a non-iterative queuing model for predictin g an -the average server 
system response time in response to measured arrival rates of trait a< lion requests into 
said two tiers of server machines, arwhe average service demand at said two tiers of server 
machines; andja-the number of servers allocated to said two tiers of server machines. 

1 5. (currently amended) A server system comprising: 

an open queuing network of multiple server machines with each server machine 
having a processor-sharing queue with a single critical resource; 
at least two tiers of server machines; and 
a computer-readable medium comprising instructions for; 

(i) predicting an A? average system response time of said multiple server 
machines based on an-the arrival rate of transaction requests into each of the two tiers of 
server machines averaged over all transaction request types andjrtke number of server 
machines allocated at each of the two tiers of server machines; 

(ii) solving a mathematical representation of an optimization objective and 
constraints of said server system; m& 

(in) determining a number of server machines for each of the two tiers of server 
machines in response to said predicted the average system response time ; and 

(iv) automatically increasing the number of server machines processing 
trans ictio is lot t ac hjj 1" the Us o tiers of server m achines at a po in tin t i trie when an 
a\uage!-i ij i is eques ts arep eridin g at t he 1 ten - ei r m achines 

e\o K i tha '"II 

16. (currently amended) The server system of claim 15 wherein said mathematical 
representation comprises: 

a continuous-relaxation model ofa-the mathematical optimization system: and 
an iterative bounding procedure. 

17. (currently amended) The server system of claim 15 wherein said instructions for 
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determining the number of server machines for eac h of the two tiers of server machines is 
in response toj*-said predicted average system response time and at least one service level 
agreement (SLA) requirement. 



18. (new) The computer-readable medium of claim 10, wherein additional server 
machines for processing transaction requests at the one of the two tiers of server 
machines are obtained from a pool of spare server machines. 



